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Anion-templated synthesis is a facile approach to silver clusters, which controls 
the structures of silver clusters. This synthetic method is useful in the preparation of 
silver alkynyl clusters. In order to test the generality of this method, we have been 
worked on the polyoxometalates-templated silver alkynyl clusters and 
anion-templated silver thiolate clusters.  
This thesis consists of three parts: 
I: The synthesis of a silver alkynyl cage compound templated by 
polyoxotungstates. Ag34 cluster was isolated and the template [W4O16]
8¯ was rare in 
literatures. To the best of our knowledge, this is the first observation of luminescence 
from an anion-templated silver alkynyl cluster.  
II: Molybdate templated syntheses of Silver thiolate clusters assisted by 
diphosphine ligands. We have found that the kinds of anions, R group of thiolate and 
the length of alkyl in diphosphine ligands directly affect the structure of clusters, and 
some compounds are luminescent. 
III: Investigation of luminescence mechanism of molybdate-templated silver 
thiolate clusters. By studing the structures and the emission spectra of several 
isomorphic Ag24 compounds, we infer the excited state relates to an admixture of 
metal-centred (MC) and metal…metal bond to ligand charge transfer (MMLCT). 
 
 






































































图 1.1 [Ag14 (C≡CBu
t)12X]
+ (X = Cl, Br, F)的结构 
在随后的几年里，此类化合物报道非常少。Zhong-Ning Chen 等人使用含有
双膦配体的双核金属配合物 [M2(Ph2PNHPPh2)2(MeCN)2](BF4)2(M=Cu,Ag,Au)与
二茂铁乙炔银(AgC≡CFc)n 反应得到氯离子为模板的 Ag8M6 异金属笼状化合物
[14]，由于二茂铁基团的引入使该化合物具有电化学性质。该化合物的 Ag8M6 笼
与前面提到的 Mingos 课题组报道的十四核银笼同构，不过这是由八个 Ag+和六






和 Ag12 的对称面，其中骨架中含有两个银笼，二者以 Ag3 Ag4 Ag5 Ag4a 共用
面相连接，模板氯离子存在于下面较大的 B 笼中。该化合物中含有十一个叔丁
基乙炔配体，按配位类型可以分为三种：一个 type1 类型，以 μ4-η
1，η1，η2，η2
配位；六个 type2 类型，以 μ4-η































图 1.3 (a) [Ag17(Bu
























具有不同的位阻，必然也会显著的影响到簇的结构，例如图 1.5 中，化合物 a 和
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